Spontaneous fluctuations in blood oxygenation leveldependent signal, as measured by functional magnetic resonance imaging (MRI), has proved to be a valuable tool for probing neural function, architecture and psychopathology. Over the past decade, a converging corpus has identified a series of canonical resting-state networks corresponding to divergent functions including motor, visual and auditory processing, executive/cognitive control and self-referential processing. 1 Moreover, there is increasing evidence to suggest that these networks may be disrupted in depression, 2, 3 and it has been suggested that increased default-mode (also referred to as tasknegative) network connectivity, mediated via a region of the dorsomedial prefrontal cortex (termed the dorsal nexus), may underlie the ruminative, introspective focus that is characteristic of depression. 3 Here, we wished to test the hypothesis that increased connectivity from the dorsal nexus to the defaultmode network (DMN) would be present in adolescents at increased familial risk of depression but with no personal history of mood disorder.
We included 15 participants who had never personally suffered from major depression but who had a biological parent with a history of major depression (family history positive (FH)) and 15 healthy controls (HCs) (see Supplementary Materials/Supplementary We observed significantly greater DMN connectivity in FH participants to the left dorsomedial prefrontal cortex, orbitofrontal cortex, left precuneus/lingual gyrus border, left fusiform and left middle temporal gyrus (see Figure 1 and Supplementary Table 2 for details). There were no regions of increased connectivity in HC vs FH participants, nor did we observe altered connectivity within other networks previously investigated by others (for example, the cognitive control (also referred to as task-positive) or affective networks). 3 The principal finding of the current report is that young people at increased risk for familial depression exhibit increased connectivity to the DMN from a region of the dorsomedial prefrontal cortex, a phenomenon similar to that described for acutely depressed patients. 3 This raises the interesting question that altered DMN connectivity may represent a vulnerability marker for depression.
The ruminative, introspective focus of acutely depressed patients and the putative role of the DMN in self-referential processing and episodic memory (recall of autobiographical events) have led to the suggestion that increased DMN activity may contribute to the cognitive impairments reported in depression. 5 Brain activity at rest includes both tasknegative and task-positive components. The taskpositive network encompasses brain regions typically activated during task performance (for example, the dorsolateral, prefrontal and parietal cortex) and may be related to aspects of attention, including response preparation and selection. The diametrically opposed DMN (or task-negative network) includes the medial prefrontal, posterior cingulate and lateral parietal cortex-areas that typically exhibit deactivation during task performance. 6 Clearly, optimal performance during cognitively demanding tasks requires a delicate balance between these two antagonistic networks. It is possible, therefore, that in depression intrusive 'noise' generated by an overactive DMN adversely impacts on cognitive function and could, in part, underlie the deficits in attention and working memory previously reported in both depressed patients 7 and adolescents at increased familial risk of depression. 8 In support of this notion, Sheline et al.
3 identified a dorsal nexus that was strongly connected to both the task-positive and task-negative networks, as well as the affective networks in depressed patients. They suggest that the function of this node is to allow enhanced 'cross-talk' between networks and may explain how the diverse symptoms seen in depression (including impaired cognition and excessive self-focus), which arise in apparently different networks, converge. Here we show that increased dorsal nexus-DMN connectivity is also present in young people at increased familial risk for depression but with no personal history of depression. Further work is required to examine whether altered DMN connectivity predicts clinical illness.
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Inhibition of glycogen synthase kinase-3 is necessary for the rapid antidepressant effect of ketamine in mice This study found that (a) administration of a relatively low dose of ketamine to mice inhibits brain glycogen synthase kinase-3 (GSK3), (b) this inhibition of GSK3 is necessary for rapid antidepressant-like effect of ketamine in the mouse model of learned helplessness because mice expressing constitutively active GSK3 are completely resistant to the antidepressant-like effect of ketamine, and (c) administration of a dose of the GSK3 inhibitor lithium much higher than usually used produces a rapid antidepressant-like effect equivalent to ketamine. This demonstrates that inhibition of GSK3 is required for rapid antidepressant effect of ketamine in this model and raises the possibility that acute administration of specific GSK3 inhibitors may be sufficient to produce rapid antidepressant effects similar to ketamine.
Ketamine administration can produce rapid antidepressant effects in patients with major depression and relieve treatment-resistant depression.
1,2 These actions likely arise from ketamine's antagonism of glutamatergic N-methyl-D-aspartate (NMDA) receptors, as well as from additional mechanisms that have been suggested. [3] [4] [5] We previously found that memantine, another NMDA antagonist, caused rapid inhibition of glycogen synthase kinase-3 (GSK3) in mouse brain, 6 which raised the possibility that ketamine may have a similar action. This is relevant because much evidence links inadequate inhibition of GSK3 to major depressive disorder and bipolar disorder. 7 Here, we report that ketamine rapidly inhibits GSK3 in mouse brain, and the rapid antidepressant effect of ketamine in the learned helplessness model of depression-like behavior requires inhibition of GSK3 and is mimicked by acute high-dose administration of the GSK3 inhibitor lithium.
Using the subanesthetic dose of ketamine (10 mg kg À1 ; i.p.) previously established to have rapid antidepressant effects in rodents, 3, 4 we found that ketamine robustly increased serine-phosphorylation of both GSK3a and GSK3b isoforms (Figure 1a) , indicators of GSK3 inhibition. 8 GSK3 inhibition was evident in the hippocampus and the prefrontal cortex 30 and 60 min after administration, times previously reported to be important for the rapid antidepressant action of ketamine. 3 We confirmed previous reports 3, 4 that ketamine administered after inescapable shock
